INTRODUCTION
============

With recent introduction of robot in surgery, prostatectomy has frequently been performed worldwide in the field of urology. The da Vinci® robot system (Intuitive Surgical, Sunnyvale, CA, USA) has been used to perform complex reconstructive procedures in a minimally invasive fashion. The da Vinci® robot system has such advantages as seven degrees of freedom including the operator\'s grip, a 3-dimensional vision, intuitive motion and the filtration of unwanted physiologic tremors and it allows ease of intracorporeal dissection and suturing secondary to the wristed and articulating instrumentation. However, the da Vinci® robot system has some disadvantages; it is still expensive, requires training for the robot system, and is devoid of tactile feedback. Nevertheless, the introduction of robots has been expanding in the field of clinical medicine. With accumulated experience of robot-assisted laparoscopic radical prostatectomy, robot systems have been used for other urologic surgeries. In addition to prostatectomy, many surgeries, in the field of urology including pyeloplasty, radical nephrectomy, donor nephrectomy, and partial nephrectomy, are performed using robot systems.[@B1]-[@B3] In Korea, robot-assisted laparoscopic radical prostatectomy was first performed in 2005. It has also been used for partial nephrectomy, nephrectomy, cystectomy, nephroureterectomy and pyeloplasty.[@B4]-[@B6]

We analyzed robotic urologic surgery which has been performed in a single-institution setting. We also present how the scope of application of robotic urologic surgery has been extended to date since it was first introduced.

PATIENTS AND METHODS
====================

Robotic urologic surgery has performed during a period from July 2005 to August 2008 in a total of 708 cases. Surgery was performed by 7 operators, and 3 of them were responsible for the surgery in only 6 cases, and the remaining 4 surgeons performed all 702 cases. The surgical period ran from July 2005 to May 2007 using 1 unit da Vinci® robot, and from May 2007 to the present using 4 units da Vinci® S ([Fig. 1](#F1){ref-type="fig"}). Mean age was 58.7 ± 10.6 years, and the number of male patients was 661 (93.7%). In our clinical series, radical prostatectomy was performed in 623 cases, partial nephrectomy in 41 cases, radical cystectomy in 11 cases, nephroureterectomy in 18 cases and other surgeries in 15 cases. We presented perioperative clinical course and a short-term surgical outcome through a retrospective analysis of medical records.

RESULTS
=======

A comparison was made based on a 12-month interval during a period from July 2005 to the present. This revealed clear changes in the pattern by which robotic urologic surgery was performed. During the first 1-year period, robotic urologic surgery was performed in 43 cases, it was performed in 164 cases during the second 1-year period, and it was performed in 407 cases during the third 1-year period. 94 were performed during the last 2 months. During the first 1-year period, only prostatectomy was performed. During the second 1-year period, however, partial nephrectomy (2 cases), nephroureterectomy (3 cases), and cystectomy (1 case) were performed. During a recent 1-year period, urologic surgeries other than prostatectomy were also performed in 64 cases. Furthermore, various urologic surgeries such as cystectomy, nephroureterectomy, pyeloplasty, partial nephrectomy, and donor nephrectomy were also performed.

The first robotic surgery was performed with long operative time. For instance, the operative time of prostatectomy, partial nephrectomy, cystectomy, and nephroureterectomy was 418, 222, 340, and 320 minutes, respectively. When the operator was accustomed to setting up or manipulating robot system, the operator felt comfortable and operative time was shortened. Overall, the mean operative time of prostatectomy, partial nephrectomy, cystectomy, and nephrourectectomy was 179, 173, 309, and 206 minutes, respectively. Types and initial outcomes of robotic surgery are represented in [Table 1](#T1){ref-type="table"}. After we overcame the initial learning curve for robotic surgery, we had no difficulty in applying it to other urologic surgeries. We modified the port placement of prostatectomy and applied it to other surgeries ([Fig. 2](#F2){ref-type="fig"}). Also in the first surgery, the surgical time was relatively shorter.

Conversion to open or laparoscopic surgery was seen in a total of 6 cases, which was noted in 4 cases of prostatectomy and 2 cases of cystectomy. A switch to open or laparoscopic surgery was done due to severe adhesion in 2 cases and mechanical defect of robot system in 2 cases in which prostatectomy was performed. It was done due to severe adhesion in all 2 cases, and cystectomy was performed.

DISCUSSION
==========

In recent years, urologic surgery has been advanced toward the direction of less-invasive surgery while the principle of the open surgery is still observed. In most of the surgical treatment for benign prostate hyperplasia, the open surgery was replaced by transurethral surgery. In the treatment of simple renal cyst or adrenal tumor, the laparoscopic surgery is favored over the open surgery, which can be shown as a good example. In the field of urology, the laparoscopic surgery shows no significant differences in the safety and efficiency compared to the open surgery, which has been demonstrated in various institutions and actively performed. Laparoscopic surgeries have several advantages, including shorter length of hospital stay due to faster recovery, cosmetic factors and lower risk of developing postoperative complications. Consequently, the laparoscopic surgery has substituted for the open surgery. Nevertheless, the difficulty in obtaining technical expertise and prolonged operative time has been considered to be inherent with laparoscopic surgery. In most of the surgical modalities, operators must spend a lot of time and efforts in getting accustomed to novel surgeries. Until recently, in cases of the laparoscopic prostatectomy which has commonly been performed for the surgical treatment of prostate cancer. Guillonneau et al.,[@B7] reported that approximately 40 cases of surgeries are needed for surgeons to obtain average level of skill.

In 1994, Kavoussi et al.[@B8] first reported an initial surgery with robot system, using AESOP camera and laparoscopic instruments. Several years later, Cadiere et al.[@B9] reported 146 cases of surgeries using da Vinci® system. Until then, however, most of surgeries have been performed in the field of surgeries. Of total 146 cases, urologic surgeries accounted for 2 cases of prostatectomy and one case of varicocelectomy. According to Talamini et al.,[@B10] of total 211 cases of surgeries done by using the da Vinci® system, 15 cases of donor nephrectomy and 6 cases of adrenalectomy were performed. In the field of urology, the robotic surgery was first initiated with prostatectomy. In recent years, it has been applied to a broad range of areas including pyeloplasty, partial nephrectomy, cystectomy, and donor nephrectomy.[@B1]-[@B3] Good surgical vision, prevention of tremors and accurate mobility are advantages of robotic surgery compared to laparoscopic surgery, nevertheless the easiness-to-learn is attractive to the operator. Chang et al.[@B11] reported that surgical technique was persistently improved following the training with the use of robotic surgery, and Ahlering et al.[@B12] noted that results improved in proportion to the accumulation of operator\'s experience. Our own experience showed that robotic surgery overcame the learning curve relatively in the earlier stage unlike the laparoscopic surgery. Therefore, it appears that it can be extensively applied to other areas. We first performed robot-assisted laparoscopic radical prostatectomy in 2005. Thereafter, we have expanded it\'s scope to partial nephrectomy, cystectomy, nephroureterectomy and pyeloplasty.[@B4]-[@B6] Following approximately 40 cases of prostatectomy, we performed partial nephrectomy. After more than 100 cases performed, we had no difficulty in carrying out cystectomy and nephroureterectomy. In addition, after more than 100 cases, we successfully performed the first robotic surgery without any difficulties within an average surgical time. Conversion to the open or the laparoscopic surgery was done in 6 cases (1.0%); it was done due to severe adhesion in 4 cases where the lesions remained until recently, and mechanical defects of robot system in 2 cases where the causes were identified in the early stage. With accumulated experiences of robot system, most of the mechanical defects are presently checked preoperatively and then resolved. In cases where such defects occur, we are capable of resolving them within the shortest time. Thanks to this, there have been no cases, where conversion has to be done because of robot system.

There are some disadvantage of robotic surgery such as requirement of long docking time and the expensiveness of robotic assistance. When the operation team gets accustomed to setting up or manipulating robot system, the docking time can be shortened. But cost issues regarding the expense of robotic system should also be discussed.[@B13]

A present, robot system has been performed almost in all clinical fields. In near future, it will be the elemental factor for medical environment such as operation room or hospitalization room. For a robot system to be applied in a wide range of areas, the operator must first be accustomed to using it. All the surgical personnel must fully understand the mechanisms by which robot system is manipulated. In addition, all the personnel who participated in robotic surgery must be accustomed to it as a team.

Based on our experience at a single-institution, robot system can be used both safely and efficiently in many areas of urologic surgeries including prostatectomy. Once this system is familiar to surgeons, it will be used in a wide range of urologic surgery.
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